Samples of Magnolia biondii buds (Xin Yi, Flos Magnoliae) from different sources were subjected to phytochemical analysis and compared to samples of M. denudata and M. liliiflora. Among the compounds found in the flower buds of M. biondii were eight tetrahydrofurofuran lignans as well as the sesquiterpene lactone parthenolide and the sesquiterpene alcohol oplodiol. A rapid TLC-method for the identification of plant material from M. biondii and its distinction from M. liliiflora was developed. Structure elucidation was carried out by means of NMR (1-and 2-D) and LC-MS.
The dried flower buds of Magnolia biondii Pamp., together with the alternative, but more rarely marketed, M. sprengeri Pamp. and M. denudata Desr. are listed as Xin Yi, 辛夷, (Flos Magnoliae) in the Chinese Pharmacopoeia. M. biondii and M. sprengeri are native to central China, whereas M. denudata grows in eastern central and southeast China. The flower buds are collected during late winter and early spring, and the peduncles are removed. The drug is then dried in the shade. Xin Yi is used as a decoction, generally in mixtures together with Radix Asari, Fructus Xanthii Sibirici and other plant drugs in Traditional Chinese Medicine for the treatment of nasal obstruction or congestion, nasal discharge, lack of smell due to nasal congestion, sinus problems, or related headache. Xin Yi is not to be confused with Hou Po Hua Flos Magnoliae Officinalis, which is derived from M. officinalis Rehd. et Wils. or M. officinalis Rehd. et Wils. Var. biloba Rehd. Hou Po Hua is morphologically and chemically very different from Xin Yi, as well as in its use [1a-1c] .
Magnoliaceae has a center of diversification in eastern and southeastern Asia. Since the second half of the 20 th century, the family has been considered to belong to an ancient group of angiosperms based on more solid evidence [see e.g. 2a,2b] . The era of molecular sequencing and also combined molecular, phytochemical and morphological analyses ultimately confirmed their position in Eumagnoliids, a clade within basal flowering plants [3a-3c] .
Flos Magnoliae contains essential oil (0.5-2.9%) with the main compounds 1,8-cineole, sabinene, β-pinene and α-pinene [4a-4b] , as well as lignans, predominantly of the tetrahydrofuran and tetrahydrofurofuran type, but also neolignans (e.g. biondinin A) [5a-5e] . Until now, pharmacological data on the action of Flos Magnoliae other than in Chinese are scarce. The essential oil has been reported to have anti-inflammatory properties [6a] , whereas tetrahydrofurofuran lignans were found to show activity against the platelet-activation factor (PAF) [6b], as well as inhibitory activity against the production of TNF-α [6c].
The following investigation aimed to provide a quick TLC identification system for the distinction of M. biondii from M. liliiflora and M. denudata, as well as to thoroughly investigate the chemical composition of the lipophilic extract of flower buds of M. biondii. Besides the analysis of the essential oil of M. biondii, which has led to results very similar to those reported NPC Natural Product Communications before [4a,4b] , the lignan containing fraction was of special interest. Here, eight tetrahydrofurofuran lignans (1) (2) (3) (4) (5) (6) (7) (8) , magnolin, epimagnolin A, eudesmin, epieudesmin, kobusin, fargesin, kobusin, aschantin and yangambin (= lirioresinol B-dimethyl ether) were found (Figure 1 ). Eudesmin and epieudesmin are reported here for the first time from M. biondii indicating that the tetrahydrofurofuran lignan pattern is very rich. Moreover, it was found that the flower buds of M. biondii also contain the two sesquiterpenes oplodiol (7-eudesmene-1β,4β-diol, 9) and parthenolide (10). These sesquiterpenes have been found for the first time in M. biondii. Oplodiol has previously been reported from the flower buds of M. fargesii [7] . Interestingly, it is also reported from other lignan-containing plants, such as Schisandra and Kadsura [8a,8b] of the family Schisandraceae, which is not considered to be closely allied to Magnoliaceae.
For oplodiol, only a moderate activity against Plasmodium falciparum D-6 has been reported [9] , whereas parthenolide, which is contained in several Asteraceae plants, such as feverfew (Tanacetum parthenium (L.) Schultz-Bip.), is known to possess multiple biological activities. Besides its antiproliferic action, it is known as an inhibitor of NF-κB and therefore of inflammation and other effects mediated by NF-κB [10a-10c] .
Besides the effect of essential oils against colds with rhinitis, the use of Flos Magnoliae for the treatment (7), linalool (8) and α-terpineol (9) of chronic nasal catarrh as a result of an allergic reaction could be supported by the finding that parthenolide suppresses the production of interleukine-4 in peripheral blood cells, as previously described [11a,11b] . The presence of the highly potent parthenolide in Xin Yi could corroborate the described utilization of Flos Magnoliae in the treatment of persistent colds and sinusitis.
For the rapid analysis of Xin Yi using TLCfingerprinting, a suitable method has been developed. The TLC pattern of the essential oils together with some of the major components 1,8-cineole, linalool and α-terpineol is shown in Figure 2 Essential oil analysis: Crushed drug (30 g) was steam distilled in a 2 L flask using 1.0 L of distilled water. For essential oil analysis, two samples #199198-1998 and #99010-1999 were used. The content of the essential oil for M. biondii was found to be 1.97% and 2.30%, respectively. The distillation was performed in duplicate.
TLC fingerprint: Essential oil (30 µL of 1% essential oil in n-hexane) was applied to a silica gel F 254 , plate (Merck, Darmstadt) and developed in toluene-ethyl acetate (93:7). Detection was achieved by spraying with vanillin/sulfuric acid and heating at 110 °C.
For TLC analysis of the lignans, a methanolic extract (0.5 g powdered drug extracted with 5 mL methanol for 30 min) was used. The filtrate (20 µL) was applied to TLC plates, which were developed in toluene-ethyl acetate-formic acid (80:15:10). The compounds were detected by spraying with vanillin/sulfuric acid and heating at 110 °C.
LC-MS:
This was performed in positive mode on a LC-MS: Thermo Finnigan LCQ Deca XP Plus mass spectrometer with autosampler. Column: Zorbax SB-C18 (3.5 µm; 150 x 2.1 mm; Agilent Technologies) with guard column. Flowrate: 300 µL/min. [16] and with an authentic sample previously isolated from Magnolia grandiflora.
